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(54) Docking assembly for the extension of a guidewire 


(57) A plug and socket assembly for the extension 
of a guidewire 1 with an extension wire 2. The plug 5 is 
formed at the distal end 6 of the extension wire 2 and 
the socket 3 is formed at the proximal end 4 of the 
guidewire 1. Inside the socket 3 is a female conical 


screw thread 7 and outside the plug 5 is a conical male 
screw thread 8. Assembly is obtained by mere insertion 
and screwing of conical male screw thread 8 into coni- 
cal female screw thread 7. 
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Description 


This invention relates to a docking assembly tor the 
extension of a guidewire with an extension wire, com- 
prising socket means formed at a mating end of one of 
said guidewire and extension wire, plug means formed 
at a mating end of the other of said guidewire and exten- 
sion wire, and meshing means tor releasabiy connect- 
ing said plug means with said socket means. 

tt is common practice to use a guidewire for the 
placement of a catheter in vascular procedures such as 
percutaneous transluminal cardiovascular angioplasty. 
A guidewire typically is slightly longer than the catheter 
with which it is used, whereby a relatively short portion 
of the guidewire protrudes proximaily from the catheter 
when the catheter is in place. \f it becomes necessary to 
exchange the catheter, for example to increase the bal- 
loon size in an angioplasty procedure, the guidewire 
must be removed and replaced by an exchange wire 
which is about twice the length of the catheter in order 
to allow withdrawal of the catheter and insertion of a 
new catheter over the exchange wire. However, this pro- 
cedure substantially complicates and slows down the 
vascular treatment and there has been several 
attempts to attach an extension wire to the initial 
guidewire in order to avoid the need of exchange of the 
guidewire. 

A docking assembly as generally described herein- 
above is shown in the document EP 0 383 159 Al, in 
which an extendable guidewire system for vascular pro- 
cedures comprises a main section with a threaded male 
portion at its proximal end, and an extension section 
which has a female connection member comprising an 
internal thread at its distal end and a collar at its proxi- 
mal end. This female connection member is mounted 
on a ball configuration arranged at the distal end of the 
extension section, the ball configuration being located 
between the collar of the female connection and the 
internal thread, thereby assuring to the female connec- 
tion a free rotation capacity. Accordingly, connection of 
the assembly is achieved by manually threading the 
rotatable female member on the male member, and dis- 
connection is obtained by the reverse, which is easy 
because of the ball mounting of the female member. 
However, this configuration requires several turns to 
assure a relatively safe connection. Furthermore, the 
ball mounted thread connection has no self-locking 
capacity, whereby the risk of having the connection get- 
ting loose due to the manipulations of the guidewire dur- 
ing the vascular procedure. 

A further docking assembly directed to a similar 
environment is described in US Patent 5 234 002 which 
shows a catheter exchange system in which the proxi- 
mal end of a guidewire is provided with male threads 
and the distal end of an extension wire has a tubular 
member with Internal female threads tor meshing with 
the male threads of the guidewire. A connecting mem- 
ber forming a cylinder with an inner lumen extending 


therethrough is adapted to frictionally engage and 
secure the tubular member of the extension wire so that 
rotation of the connecting member causes rotation of 
the extension wira The connecting member has a kxv 
f grtudinal slrt provided through its wail and a flared entry 
to accommodate the proximal end of the guidewire. 
Connection is obtained by engaging the connecting 
member over the proximal end of the guidewire and 
rotating ft to ensure meshing of the female threads at 
10 the distal end of the extension wire with the male 
threads at the proximal end of the guidewire. Complete 
engagement of the female threads over the male 
threads is indicated by sliding rotation of the connecting 
member with respect to the tubular member. Then, the 
is connecting member must be removed and the slit 
thereof allows separation from the tubular member by 
peeling the connecting member off the tubular member. 
To disconnect the assembly the extension wire must be 
twisted to disengage the threaded connection between 
so it and the guidewire. This system also requires several 
turns to assure a relatively safe connection, however 
with the additional drawback that the extension wire will 
be considerably twisted, hence a strong potential of get- 
ting it entangled and damaged. Furthermore, this thread 
ss connection also has no sefMockirtg capacity: accord- 
ingly, either the assembly must be completely screwed 
until blocking up against some end of stroke structure or 
abutment with the resulting increase in the twisting of 
the extension wire, or one has to accept the risk of hav- 
30 ing the connection getting loose due to manipulations of 
the guidewire during a vascular procedure. And removal 
of the connecting member by peeling it off the tubular 
member of the extension wire may prove diff tcurt and 
delicate. 

Still in a similar environment, the document Vvo 


93/03664 shows an extendable guidewire system in 
which the proximal end of a guidewire is terminated by 
a helical coil partially loosely wound to provide gaps 
between adjacent coil turns, and the distal end of an 
40 extension wire is also terminated by a helical coil par- 
tially loose to provide gaps between adjacent coil turns. 
These coils are for alignment and rotation with respect 
to each other so that the respective spaced coils 
engage into each other. A swivel mounting of the helical 
46 coiis may prevent twisting of the guidewire or extension 
wire As the aligned coil engagement may easily jam in 
case of misalignment of the helical coirs, a further 
embodiment provides for a guiding pin affixed to the 
extension wire within the corresponding helical coil, this 
bo guiding pin being (Smensioned to fit inside the helical 
coil of the guidewire. This solution leads however to a 
deadlock : if the guiding pin does not fit relatively tightly 
within the helical coils, the connection has some flaxbil- 
ity but the coils have a serious potential of jam; and if the 
k guiding pin fits relatively tightly within the helical coils, 
the risk of jam is reduced but the connection becomes 
rigid all along the engagement of the helical coils. And 
as the system has no intrinsic self-locking capacity, 
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there remains the risk of having the connection getting 
loose at some moment of the vascular procedure. 

Other arrangements are available. For example, the 
document WO 93/14805 shows a guidewire extension 
6yslem comprising a turnbuckle nut formed by a tubular s 
body in which are affixed a right-handed heficatly wound 
wire and a left-handed hefically wound wire respectively 
defining a right-handed helical groove and a left-handed 
helical groove. The proximal end of the guidewire and 
the distal end of the extension wire are both tapered and io 
each have a flattened tip for engagement into the 
grooves of the tumbucMe nut For assembly, the flat- 
tened tips of the extension wire and guidewire are 
respectively engaged into the ends oJ the turnbuckle nut 
which is then rotated to cause me flattened tips to pass is 
respectively along the left-handed helical groove and 
right-handed helical groove. Thus, the flattened tips of 
the guidewire and extension wire will meet at the ends 
of the helical right-handed and left-handed grooves. To 
disassemble the guidewire and extension wire, the turn- so 
buckle nut must be rotated in the opposite direction in 
order to cause the flattened tips of the guidewire and 
extension wire to pass along the corresponding helical 
grooves until they are expelled out of the turnbuckle nut 
This assembly assures a twist free connection, how- 25 
ever, H requires a plurality of turns of the tumbucMe nut 
for connection and cSsconnection. And as ft has no 
intrinsic self -locking capacity it is necessary to fully wind 
both the tips of the guidewire and extension wire until 
they meet each other to achieve some friction contact so 
between them, or to arrange for some fractional contact 
between the guidewire. the extension wire and the tum- 
buckle end edges to achieve a locking of the assembly 
and avoid its getting loose during a vascular procedure. 
Apart of this, the system does not easily permit a two- ss 
hand operation because of the need to master three 
elements simultaneously, whereof the need to have 
more people than advisable around the operating table 
As a variant, the turnbuckle nut may be crimped to the 
distal end of the extension wire while retaining its basic *o 
function. This may facilitate a two-hand operation, how- 
ever, the crimp must be precisely located in a manner 
allowing sufficient longitudinal play of the turnbuckle nut 
before groove engagement of the olEtal end of the 
extension wire in order to avoid the risk of having the 46 
proximal end of the guidewire insufficiently engaged in 
its corresponding groove to assure a safe connection 
via the turnbuckle function. This may involve complica- 
tions for the expected two-hand operation. 

US Patent 5.1 17,838 shows a guidewire extension so 
system comprising an extension guidewire adapted to 
bereleasabiy cwneded to a c/ound down proximal end 
of a guidewire. The distal end of the extension wire is 
mounted in a tube in which is located an open pitch flat 
wire coiled spring one end of which is welded over the ss 
distal end of the extension wire, whereas the other end 
of the coiled spring extends freely in the tube where an 
end detent prevents the free end of the coiled spring to 


be moved out of the tube. To facilitate handling, an 
alignment tool in the form of a cylindrical structure with 
flared entries is intended to receive the tube in one end 
and the proximal end of the initial guidewire at the other 
end. To achieve connection, the ground down end of the 
gudewire and the tube of the exten si on wire are 
inserted into ths alignment tool and the ground down 
end of the guidewire is pushed into the tube and urged 
therein until it engages the coiled flat wire spring and 
bottoms against the corresponding end of the extension 
wire. As the pound down end of the guidewire is 
inserted into the coOs of the flat wire spring, the coils are 
forced to slightly uncoil and then, any axial force pulling 
the end of the guidewire away from the coiled spring 
causes Hs coOs to move towards a smaller diameter 
which establishes a connection between the coQs and 
the ground down end of the guidewire. To disconnect 
the assembly, it is necessary to rotate the extension 
wire in order to loose the grip of the coiled spring 
against the ground down end of the guidewire and at the 
same time to pull the latter out of engagement with the 
coils of the spring. This assembly provides a serf-lock- 
ing connection which is however dependent on manipu- 
lations and skills to be disconnected and on an 
alignment tool tor connection. To minimize the twisting 
of the extension wire for disconnection purposes, a fur- 
ther embodiment provides for swivel mounting of the 
tube containing the flat wire coiled spring. This configu- 
ration has, however, the disadvantage of an added 
mechanical complication with the risk of having the 
swivel tube clogging on the distal end of the extension 
wire. 

US Patent 5,197,486 shows a detachable 
guidewire extension system in which the proximal end 
of the guidewire is provided with a reduced diameter rod 
adapted to mate with a connector socket attached to the 
distal end of an extension wire. This connector socket 
has a tubular housing containing a helical coil attached 
at its proximal end to the proximal end of the housing, 
and it has an outer diameter slightly less than the inner 
diameter of the housing which has an inward circular lip 
at Hs distal end to prevent extension of the helical coil 
out of the housing. The inner olameter of the coil is less 
than the outer olameter of the rod at the proximal end of 
the guidewira Connection of the system is achieved by 
urging the rod into the housing to cause the coil to 
expand to receive the rod. A slight rotation of the exten- 
sion wire may facilitate insertion of the rod into the coil. 
To disconnect the assembly, it is necessary to rotate the 
extension wire while holding the guidewire to relax the 
grip of the coil on the rod and to separate the guidewire 
and extension wire while doing so. This is substantially 
the same operation as in the first embodiment of US 
Patent 5.117,838 described hereinbefore. As with this 
configuration there is a setf-tocking connection which is 
dependent on mariipulations and skills to be discon- 
nected, in particular because of the need to rotate the 
extension wire while pulling it out of the housing. 
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US Patent 5,109,867 shows extendable guidewire 
assemblies comprising axial interlocking members 
respectively fastened to corresponding ends of the 
guidewire and guidewire extension, and a retractable 
spring biased sleeve which has to be retracted to permit 
the intenocking members to be Interlocked, which 
sleeve has then to be extended to enclose the inter- 
locked members in order to maintain them in interlocked 
conditions. To lock the assembly it is therefore neces- 
sary to first retract the sleeve to fulfy free one of the 
intertocking members, then to place another interlock- 
ing member in interlocking condition with respect to the 
first interlocking member, and f mally to allow the spring 
biased sleeve to move over the interlocked members to 
maintain the interlocked assembly. To unlock the sys- 
tem, it is sufficient to retract the sleeve up to freeing both 
the interlocking members in order to separate them 
Trie system is shown in various embodiments in which 
the interlocking is obtained by overlapping two coiled 
members, or by inserting a ball into expandable 
tongues, or by overlapping hook-like members, or still 
by inserting a cylindrical head into a slotted bora Apart 
from the murtipllcfty of elements which may clog or jam, 
these interlocking systems may prove difficult to operate 
because of the need to retract the spring biased sleeve 
tor interlocking the interlocking members. A two-hand 
operation may be therefore hazardous, which may 
result in the need of having more people than otherwise 
needed around the patient 

US Patent 5,195,535 is directed to a connection 
system for a guidewire and guidewire extension in which 
the proximal end of the guidewire is terminated by a 
sockBt whereas the distal end of the guidewire exten- 
sion comprises a wire having a reduced diameter end 
portion carrying a movable sleeve. A wedging element 
is affixed to the tip of the reduced diameter end portion 
of the wire, and a tubular handle is affixed by its distal 
end to the proximal end of the movable sleeve. To 
achieve connection, the sleeve is first withdrawn proxi- 
mally over the extension wire by pulling proximal ly the 
tubular handle while maintaining or pushing the exten- 
sion wire and its wedging element. The wire and sleeve 
are then inserted into the socket of the guidewire by 
pushing distalry the wire and handle simultaneously. 
Then, holding the handle to maintain the position of the 
sleeve in the socket, the extension wire is pulled proxi- 
malry to cause the wedging element to engage and 
become firmly wedged in the distal end of the sleeve. 
Further advancement of the wedging element In the 
sleeve causes the sleeve to expand radially into 
engagement with the inner wall of the socket thereby 
assuring gripping of the sleeve in the socket. To discon- 
nect the assembly, ft is necessary to forcibly pull proxi- 
mally the handle to prcori mally draw the sleeve out of its 
wedged condition between the inner surface of the 
socket and the wedging element Though relatively 
complicated on a structural viewpoint the system pro- 
vides a strong and safe connection between guidewire 


and extension wire. However, it needs skills to properly 
connect and release the assembly. Furthermore. It does 
practically not permit a two-hand operation, being nec- 
essary to manipulate the handle, the extension wire, 
5 and the socket of the guidewire. whereby the need of 
more people than normally required around the patient. 

It is an object of mis invention to improve the condi- 
tions of attaching an extension wire to a guidewire and 
to avoid the aforesaid drawbacks. It is a further object of 
10 the invention to achieve attachment and release of a 
guidewire and extension wire by means of a docking 
assembly which is simple and advantageous to manu- 
facture, which guarantees an efficient and safely repeti- 
tive operation for both connection and release of the 
is assembly which does not require skills or tooling 
manipulations, which is not Influenced by slippery fluids 
and other clogging agents, and which is positive and 
highly versatile. 

To this effect the docking assembly according to 
so the invention complies with the definitions given in the 
claims. 

Accordingly, where the meshing means comprise 
conical helically wound rib means formed on one of said 
socket and plug means, and means formed on the other 
26 of said sockBt and plug means for a threadlike engage- 
ment with said conical helically wound rib means, an 
extremely fast effortless, easy and safe connection of 
the system is achieved because of the practically imme- 
diate locking resulting from the conical threadlike 
ao assembly. Due to its intrinsic geometry, the conical 
threadlike assembly is fully positive and serf-locking and 
there is no risk of having the connection getting loose 
during a vascular procedure. No particular orientation or 
precise positioning is required for introduction of the 
ss plug and socket means of the guidewire and extension 
wire into each other. The very small turning angle result- 
ing from the conical threadlike assembly results in a 
negligible twisting of the guidewire and/or extension 
wire Fewest manipulations, no assembly tools and no 
40 skills are required to merely insert the plug and socket 
means into each other and slightly turn them to directly 
lock them. Unlocking is as fast and easy. The system 
requires a very small number of integers, the assembly 
being limited to the conical heffoally wound rib means 
46 and the means for a threadlike engagement therewith. 
As the conical threadlike assembly requires a very short 
turning angle to secure a positive locking, the connec- 
tion is longitudinally short, whereby the influence of the 
rigidity of the connection on the flexibility of the junction 
so between guidewire and extension wire is practically 
negligible. And as it has a little dependency on the dia- 
metrical size of the guidewire and extension wire, it 
allows the extension of guidewires with differing diame- 
ters so that an extension wire can be used and conse- 
» quenlly stored to serve as an extension for different 
guidewires. 

Within this environment the versatility of the sys- 
tem allows a number of various configurations without 
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loosing its advantages. 

For example, the oonica] helically wound nb means 
may comprise a oonica) male screw thread formed on 
said ptug means; alternatively, the caracal helically 
wound rib means may comprise a conical coil arranged s 
on said plug means. The means for a threadlike 
engagement with said conical helically wound rib 
means may comprise a conical female screw thread 
formed in said socket means; alternatively, the means 
for a threadlike engagement with said conical heGcaOy to 
wound rib means may comprise a conical coil formed in 
said socket means. StiD. the means for a threadlike 
engagement with said conical helicaOy wound rib 
means may comprise ring means fastened in said 
socket means; advantageously, such ring means com- is 
prise an inner circular ridge H ts readily apparent that 
where the conical helically wound no means comprise a 
conical male screw thread formed on the ptug means, 
this configuration may be used with either of the config- 
urations forming the means for a threadlike engagement so 
with the conical helically wound rib means, namely, the 
conical female screw thread, or the conical coil, or still 
the ring means, possibly with an inner circular ridge, 
arranged in the socket means. Similarly, it is readily 
apparent that where the oonica) helically wound rib ss 
means comprise a conical coil arranged on said plug 
means, this structure may be used with either of the 
structures forming the means for a threadlike engage- 
ment with the conical helically wound rb means, 
namely, the conical female screw thread, or the conical so 
coil or still the ring means with or without an inner circu- 
lar ridge, arranged in the socket means. 

Still a further embodiment may provide for said con- 
ical helically wound rib means being formed in said 
socket means, wherein said plug means comprise ring as 
means formed thereon for threaxSike engagement with 
said conical helically wound rib means; advantageously 
said ring means comprise an outer circular ridge. And ft 
is also apparent that the ring means configuration, with 
or without outer circular ridge, may be used with either 40 
of the structures forming said conical helically wound rib 
means, namely, the conical female screw thread or the 
conical coil. 

These and other objects, features and advantages 
of the invention will become readily apparent from the 4S 
following detailed description with reference to the 
accompanying drawings which show, diagrammed cat ly 
and by way of example only, preferr e d but still illustrative 
embodiments of the invention. 

Figure 1 is a longrtuclnal part sectional view at a so 
first embodiment of the socket means. 

Figure 2 is a longituolnal part sectional view of a 
first embodiment of the ptug means. 

Figure 3 is a longitudinal part sectional view show- 
ing the assembly of the elements of Figures 1 and 2. 55 

Figure 4 is a longitudinal part sectional view of a 
second embodiment of the socket means. 

Ftgure 5 is a lorigitudina! view of a second embodi- 


ment of the ptug means. 

Figure 6 is a lorigrtucfineJ part sectional view of a 
third errtoodiment of the socket means. 

Figure 7 tsa view according to line Vlf-VII of Figure 

6. 

Figure 8 is a longitudinal view of a third embodi- 
ment of the ptug means. 

Rgure 9 is a view according to line DC-1X of Figure 

8. 

The docking assembly shown in Figures 1-3 is for 
the extension of a gurdewire 1 with an extension wire 2. 
both partly shown. 

This docking assembly comprises a socket 3 
formed at the proximal end 4 of the guidewire 1 , and a 
plug 5 formed at the distal end 6 of the extension wire 2. 

Inside the socket 3 is a conical female screw thread 
7 the flare 38 of which is directed outwardly of the prox- 
imal end 4 of the guidewire 1. 

Outside the ptug 5 is a corneal male screw thread 8 
the conicrry of which is distaDy oriented with respect to 
the extension wire 2. 

As shown in Ftgure 3, the plug 5 and socket 3 are 
assembled by mere insertion and screwing of oonica) 
male thread 8 into conical female screw thread 7. Disas- 
sembly is obtained by the reverse. 

Figures 4 and 5 show a second embodiment of the 
plug and socket configuration. 

The socket 9 is also formed at the proximal end 10 
of the guidewire 11, whereas the plug 12 is formed at 
the distal end 13 of extension wire 14. 

In a conical recess 15 at the proximal end 10 of 
socket 9 is affixed, for example glued, a conical coil 16 
the flare 17 of which is directed outwardly of the proxi- 
mal end 10 of guidewire 1 1 . 

At the olsta) end 13 of extension wire 14 is affixed, 
for example welded or glued, a conical coil 18 the conic- 
ity 19 of which is oriented distal ty of the extension wire 
14. 

Assembly of plug 12 and socket 9 is achieved as in 
the embodiment of Figures 1-3 by mere insertion and 
screwing of conical coil 16 of plug 12 into conical coil 16 
of socket 9. Disassembly is also obtained by the 
reverse. 

In Figures 6 and 7 there is shown a third embodi- 
ment of the socket. In this embodiment also, the socket 
20 is formed at the proximal end 21 of the guidewire 22. 

The socket 20 comprises a recess 23 in which is 
fastened, tor example glued, a ring 24 having an inner 
circular ridge 25. The ptug, not shown, may be either as 
shown in Ftgure 2 or as shown in Figure 5, whereas 
assembly is obtained by mere insertion and screwing of 
the plug into the ring 24 the inner ridge 25 of which will 
threadlike engage the conical male thread of Figure 2 or 
the conical coH of Figure 5. 

Figures 8 and 9 show a third embodiment of the 
ptug. In this embodiment the plug 26 is formed at the 
proximal end 27 of guidewire 2a 

The plug 26 comprises a transverse ring 29 having 
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an outer circular ridge 30. The socket, not shown, may 
be either as shown in Figure 1 or in Figure 4 and 
mounted on the distal end of the extension wire (not 
shown); acconcfingly, assembly of plug and socket is 
obtained by merely inserting and screwing the ring 29 of 5 
plug 26 into the socket whereas the outer ridge 30 of 
ring 29 will threadlike engage with the conical female 
screw thread of Figure 1 or the conical coil of Figure 4. 

Accordingly, in all the embodiments shown, the 
assembly of guidewire and extension wire is obtained 10 
by the meshing of conical helically wound rfo means 
and means tor a threadlike engagement with said coni- 
cal helically wound no means. 

Variants may be envisaged without departing from 
the scope of the invention. For example, the plug and 15 
socket mounting on the guidewire and extension wire 
may be reversed, that is to say where the plug has been 
shown on the extension wire and the socket on the 
guidewire, the contrary is readly available; and the situ- 
ation is the same where the plug has been shown on the 20 
guidewire (Figures 9 ad 10). Although the outer diame- 
ter of both the plug and socket of Figures 1-3 are sub- 
stantially the same, such diameters may differ from one 
another. 

26 

Claims 

1. A docking assembly for the extension of a guidewire 
(1 . 1 1. 22, 28) with an extension wire (2, 14), com- 
prising socket means (3, 9, 20) formed at a mating 30 
end of one of said guidewire and extension wire, 
plug means (5, 12. 26) formed at a mating end of 
the other of said guidewire and extension wire, and 
meshing means tor releasably connecting said plug 
means with said socket means, characterized in ss 
that the meshing means comprise conical helically 
wound no means (8, 18) formed on one of said 
socket and plug means, and means (7, 16, 24, 29) 
formed on the other of said socket and plug means 
for a threadlike engagement with said conical heli- 40 
cally wound rib means. 


3, wherein said means for a threadlike engagement 
with said conical heiicaliy wound rib means (8, 18) 
comprise a conical coil (16) formed in said socket 
means (9). 

6. A docking assembly according to any of daims 1 to 
3, wherein said means for a threadlike engagement 
with said conical helically wound rib means (8. 18) 
comprise ring means (24) fastened in said socket 
means (20). 

7. A docking assembly according to claim 6, wherein 
said ring means (24) comprise an inner circular 
ridge (25). 

a A docking assembly according to claim 1. wherein 
said conical helically wound rib means (7. 16) are 
formed in said socket means (3, 9), and wherein 
said plug means (26) comprise ring means (29) 
formed thereon for threadlike engagement with said 
conical helically wound rib means (7, 16). 

9. A docking assembly according to claim 8, wherein 
said ring means (29) comprise an outer circular 
ridge (30). 

10. A docking assembly according to daim 8 or 9, 
wherein said conical helically wound rib means 
comprise a conical female screw thread (7). 

11. A docking assembly according to claim 8 or 9, 
wherein said conical helically wound rfo means 
comprise a conical coil (16). 


2. A docking assembry according to claim 1, wherein 

said conical helically wound rib means comprise a 

conical male screw thread (8) formed on said plug # 
means (5). 

3. A docking assembly according to claim 1, wherein 
said conical helically wound rfo means comprise a 
conical coil (18) arranged on said plug means (12). so 

4. A docking assembly according to any of claims 1 to 
3, wherein said means for a threadlike erigagemem 
with said conical helically wound rib means (8, 18) 
comprise a conical female screw thread (7) formed ss 
in said socket means (3). 

6. A docking assembly according to any of claims 1 to 
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